In vitro activities of a recombinant foot-and-mouth disease virus replicase expressed in Escherichia coli.
1. The replicase gene of foot-and-mouth disease virus (FMDV) was expressed in Escherichia coli under the control of a tac promoter. The recombinant enzyme was purified by inclusion body precipitation, elution, and poly(U) Sepharose chromatography. 2. The enzyme exhibits poly(A)-dependent oligo(U)-primed poly(U) polymerase activity. The specific activity of the purified replicase is 1.3 x 10(5). The recombinant replicase synthesizes RNA using FMDV RNA as template, as well as heterologous RNAs, such as globin RNA and synthetic RNAs, polyadenylated or not. In all polymerization reactions, RNA products twice the size of the template are formed, both in the presence and absence of an oligo(U) primer. The enzyme is also capable of incorporating [alpha 32P]UTP in all RNAs tested except the viral template. This activity does not seem to be related to the primer independent polymerization activity. 3. The products from polymerization reactions were characterized by hybridization. In the absence of primer they consist of the template and a complementary strand covalently attached, while in the presence of primer they consist of two complementary strands synthesized de novo. 4. We propose mechanisms of RNA synthesis by the recombinant FMDV replicase in the absence and presence of primer. These mechanisms are discussed in terms of models for in vitro RNA synthesis of other picornaviruses.